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(c) For airplanes for which application for 
a type certificate is made on or after Janu-
ary 1, 1975, the noise levels may not exceed 
the noise limit curve prescribed in paragraph 
(b) of this section, except that 80 dB(A) may 
not be exceeded. 

(d) For airplanes for which application is 
made for a standard airworthiness certificate 
or for a restricted category airworthiness 
certificate, and that have not had any flight 
time before January 1, 1980, the require-
ments of paragraph (c) of this section apply, 
regardless of date of application, to the 
original issuance of the certificate for that 
airplane. 

[Doc. No. 13243, 40 FR 1035, Jan. 6, 1975; 40 FR 
6347, Feb. 11, 1975, as amended by Amdt. 36– 
6, 41 FR 56064, Dec. 23, 1976; Amdt. 36-6, 42 FR 
4113, Jan. 24, 1977; Amdt. 36–9, 43 FR 8754, 
Mar. 2, 1978; Amdt. 36–13, 52 FR 1836, Jan. 15, 
1987; Amdt. 36–16, 53 FR 47400, Nov. 22, 1988] 

APPENDIX G TO PART 36—TAKEOFF 
NOISE REQUIREMENTS FOR PRO-
PELLER-DRIVEN SMALL AIRPLANE 
AND PROPELLER-DRIVEN, COMMUTER 
CATEGORY AIRPLANE CERTIFICATION 
TESTS ON OR AFTER DECEMBER 22, 
1988 

PART A—GENERAL 

Sec. 
G36.1 Scope. 

PART B—NOISE MEASUREMENT 

G36.101 General Test Conditions. 
G36.103 Acoustical measurement system. 
G36.105 Sensing, recording, and reproducing 

equipment. 
G36.107 Noise measurement procedures. 
G36.109 Data recording, reporting, and ap-

proval. 
G36.111 Flight procedures. 

PART C—DATA CORRECTIONS 

G36.201 Corrections to Test Results. 
G36.203 Validity of results. 

PART D—NOISE LIMITS 

G36.301 Aircraft Noise Limits. 

PART A—GENERAL 

Section G36.1 Scope. This appendix pre-
scribes limiting noise levels and procedures 
for measuring noise and adjusting these data 
to standard conditions, for propeller driven 
small airplanes and propeller-driven, com-
muter category airplanes specified in §§ 36.1 
and 36.501(c). 

PART B—NOISE MEASUREMENT 

Sec. G36.101 General Test Conditions. 

(a) The test area must be relatively flat 
terrain having no excessive sound absorption 
characteristics such as those caused by 
thick, matted, or tall grass, by shrubs, or by 
wooded areas. No obstructions which signifi-
cantly influence the sound field from the air-
plane may exist within a conical space above 
the measurement position, the cone being 
defined by an axis normal to the ground and 
by a half-angle 75 degrees from the normal 
ground axis. 

(b) The tests must be carried out under the 
following conditions: 

(1) No precipitation; 
(2) Ambient air temperature between 36 

and 95 degrees F (2.2 and 35 degrees C); 
(3) Relative humidity between 20 percent 

and 95 percent, inclusively; 
(4) Wind speed may not exceed 10 knots (19 

km/h) and cross wind may not exceed 5 knots 
(9 km/h), using a 30-second average; 

(5) No temperature inversion or anomalous 
wind condition that would significantly alter 
the noise level of the airplane when the nose 
is recorded at the required measuring point, 
and 

(6) The meteorological measurements must 
be made between 4 ft. (1.2 m) and 33 ft. (10 m) 
above ground level. If the measurement site 
is within 1 n.m. of an airport meteorological 
station, measurements from that station 
may be used. 

(c) The flight test procedures, measuring 
equipment, and noise measurement proce-
dures must be approved by the FAA. 

(d) Sound pressure level data for noise 
evaluation purposes must be obtained with 
acoustical equipment that complies with 
section G36.103 of this appendix. 

Sec. G36.103 Acoustical Measurement System. 

The acoustical measurement system must 
consist of approved equipment with the fol-
lowing characteristics: (a) A microphone sys-
tem with frequency response compatible 
with measurement and analysis system accu-
racy as prescribed in section G36.105 of this 
appendix. 

(b) Tripods or similar microphone mount-
ings that minimize interference with the 
sound being measured. 

(c) Recording and reproducing equipment 
characteristics, frequency response, and dy-
namic range compatible with the response 
and accuracy requirements of section G36.105 
of this appendix. 

(d) Acoustic calibrators using sine wave or 
broadband noise of known sound pressure 
level. If broadband noise is used, the signal 
must be described in terms of its average and 
maximum root-mean-square (rms) value for 
non-overload signal level. 
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Sec. G36.105 Sensing, Recording, and 
Reproducing Equipment. 

(a) The noise produced by the airplane 
must be recorded. A magnetic tape recorder, 
graphic level recorder, or sound level meter 
is acceptable when approved by the regional 
certificating authority. 

(b) The characteristics of the complete sys-
tem must comply with the requirements in 
International Electrotechnical Commission 
(IEC) Publications No. 651, entitled ‘‘Sound 
Level Meters’’ and No. 561, entitled ‘‘Electro- 
acoustical Measuring Equipment for Aircraft 
Noise Certification’’ as incorporated by ref-
erence under § 36.6 of this part. Sound level 
meters must comply with the requirements 
for Type 1 sound level meters as specified in 
IEC Publication No. 651. 

(c) The response of the complete system to 
a sensibly plane progressive sinusoidal wave 
of constant amplitude must be within the 
tolerance limits specified in IEC Publication 
No. 651, over the frequency range 45 to 11,200 
Hz. 

(d) If equipment dynamic range limitations 
make it necessary, high frequency pre-em-
phasis must be added to the recording chan-
nel with the converse de-emphasis on play-
back. The pre-emphasis must be applied such 
that the instantaneous recorded sound pres-
sure level of the noise signal between 800 and 
11,200 Hz does not vary more than 20 dB be-
tween the maximum and minimum one-third 
octave bands. 

(e) The output noise signal must be read 
through an ‘‘A’’ filter with dynamic charac-
teristics designated ‘‘slow’’ as defined in IEC 
Publication No. 651. A graphic level recorder, 
sound level meter, or digital equivalent may 
be used. 

(f) The equipment must be acoustically 
calibrated using facilities for acoustic free- 
field calibration and if analysis of the tape 
recording is requested by the Administrator, 
the analysis equipment shall be electroni-
cally calibrated by a method approved by the 
FAA. Calibrations shall be performed, as ap-
propriate, in accordance with paragraphs 
A36.3.8 and A36.3.9 of appendix A of this part. 

(g) A windscreen must be employed with 
the microphone during all measurements of 
aircraft noise when the wind speed is in ex-
cess of 5 knots (9 km/hr). 

Sec. G36.107 Noise Measurement Procedures. 

(a) The microphone must be a pressure 
type, 12.7 mm in diameter, with a protective 
grid, mounted in an inverted position such 
that the microphone diaphragm is 7 mm 
above and parallel to a white-painted metal 
circular plate. This white-painted metal 
plate shall be 40 cm in diameter and at least 
2.5 mm thick. The plate shall be placed hori-
zontally and flush with the surrounding 
ground surface with no cavities below the 
plate. The microphone must be located 

three-quarters of the distance from the cen-
ter to the back edge of the plate along a ra-
dius normal to the line of flight of the test 
airplane. 

(b) Immediately prior to and after each 
test, a recorded acoustic calibration of the 
system must be made in the field with an 
acoustic calibrator for the purposes of 
checking system sensitivity and providing 
an acoustic reference level for the analysis 
of the sound level data. If a tape recorder or 
graphic level recorder is used, the frequency 
response of the electrical system must be de-
termined at a level within 10 dB of the full- 
scale reading used during the test, utilizing 
pink or pseudorandom noise. 

(c) The ambient noise, including both 
acoustic background and electrical systems 
noise, must be recorded and determined in 
the test area with the system gain set at lev-
els which will be used for aircraft noise 
measurements. If aircraft sound pressure lev-
els do not exceed the background sound pres-
sure levels by at least 10 dB(A), a takeoff 
measurement point nearer to the start of the 
takeoff roll must be used and the results 
must be adjusted to the reference measure-
ment point by an approved method. 

Sec. G36.109 Data Recording, Reporting, and 
Approval. 

(a) Data representing physical measure-
ments and adjustments to measured data 
must be recorded in permanent form and ap-
pended to the record, except that corrections 
to measurements for normal equipment re-
sponse deviations need not be reported. All 
other adjustments must be approved. Esti-
mates must be made of the individual errors 
inherent in each of the operations employed 
in obtaining the final data. 

(b) Measured and corrected sound pressure 
levels obtained with equipment conforming 
to the specifications in section G36.105 of 
this appendix must be reported. 

(c) The type of equipment used for meas-
urement and analysis of all acoustical, air-
plane performance, and meteorological data 
must be reported. 

(d) The following atmospheric data, meas-
ured immediately before, after, or during 
each test at the observation points pre-
scribed in section G36.101 of this appendix 
must be reported: 

(1) Ambient temperature and relative hu-
midity. 

(2) Maximum and average wind speeds and 
directions for each run. 

(e) Comments on local topography, ground 
cover, and events that might interfere with 
sound recordings must be reported. 

(f) The aircraft position relative to the 
takeoff reference flight path must be deter-
mined by an approved method independent of 
normal flight instrumentation, such as radar 
tracking, theodolite triangulation, or photo-
graphic scaling techniques. 
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(g) The following airplane information 
must be reported: 

(1) Type, model, and serial numbers (if any) 
of airplanes, engines, and propellers; 

(2) Any modifications or nonstandard 
equipment likely to affect the noise charac-
teristics of the airplane; 

(3) Maximum certificated takeoff weight; 
(4) For each test flight, airspeed and ambi-

ent temperature at the flyover altitude over 
the measuring site determined by properly 
calibrated instruments; 

(5) For each test flight, engine perform-
ance parameters, such as manifold pressure 
or power, propeller speed (rpm) and other rel-
evant parameters. Each parameter must be 
determined by properly calibrated instru-
ments. For instance, propeller RPM must be 
validated by an independent device accurate 
to within ±1 percent, when the airplane is 
equipped with a mechanical tachometer. 

(6) Airspeed, position, and performance 
data necessary to make the corrections re-
quired in section G36.201 of this appendix 
must be recorded by an approved method 
when the airplane is directly over the meas-
uring site. 

Sec. G36.111 Flight Procedures. 

(a) The noise measurement point is on the 
extended centerline of the runway at a dis-
tance of 8200 ft (2500 m) from the start of 
takeoff roll. The aircraft must pass over the 
measurement point within ±10 degrees from 
the vertical and within 20% of the reference 
altitude. The flight test program shall be ini-
tiated at the maximum approved takeoff 
weight and the weight shall be adjusted back 
to this maximum weight after each hour of 
flight time. Each flight test must be con-
ducted at the speed for the best rate of climb 
(Vy) ±5 knots (±9 km/hour) indicated airspeed. 
All test, measurement, and data correction 
procedures must be approved by the FAA. 

(b) The takeoff reference flight path must 
be calculated for the following atmospheric 
conditions: 

(1) Sea level atmospheric pressure of 1013.25 
mb (013.25 hPa); 

(2) Ambient air temperature of 59 °F (15 
°C); 

(3) Relative humidity of 70 percent; and 
(4) Zero wind. 
(c) The takeoff reference flight path must 

be calculated assuming the following two 
segments: 

(1) First segment. 
(i) Takeoff power must be used from the 

brake release point to the point at which the 
height of 50 ft (15m) above the runway is 
reached. 

(ii) A constant takeoff configuration se-
lected by the applicant must be maintained 
through this segment. 

(iii) The maximum weight of the airplane 
at brake-release must be the maximum for 
which noise certification is requested. 

(iv) The length of this first segment must 
correspond to the airworthiness approved 
value for a takeoff on a level paved runway 
(or the corresponding value for seaplanes). 

(2) Second segment. 
(i) The beginning of the second segment 

corresponds to the end of the first segment. 
(ii) The airplane must be in the climb con-

figuration with landing gear up, if retract-
able, and flap setting corresponding to nor-
mal climb position throughout this second 
segment. 

(iii) The airplane speed must be the speed 
for the best rate of climb (Vy). 

(iv) For airplanes equipped with fixed pitch 
propellers, takeoff power must be main-
tained throughout the second segment. For 
airplanes equipped with variable pitch or 
constant speed propellers, takeoff power and 
rpm must be maintained throughout the sec-
ond segment. If airworthiness limitations do 
not allow the application of takeoff power 
and rpm up to the reference point, then take-
off power and rpm must be maintained for as 
long as is permitted by such limitations; 
thereafter, maximum continuous power and 
rpm must be maintained. Maximum time al-
lowed at takeoff power under the airworthi-
ness standards must be used in the second 
segment. The reference height must be cal-
culated assuming climb gradients appro-
priate to each power setting used. 

PART C—DATA CORRECTIONS 

Sec. G36.201 Corrections to Test Results. 

(a) These corrections account for the ef-
fects of: 

(1) Differences in atmospheric absorption 
of sound between meteorological test condi-
tions and reference conditions. 

(2) Differences in the noise path length be-
tween the actual airplane flight path and the 
reference flight path. 

(3) The change in the helical tip Mach 
number between test and reference condi-
tions. 

(4) The change in the engine power between 
test and reference conditions. 

(b) Atmospheric absorption correction is 
required for noise data obtained when the 
test conditions are outside those specified in 
Figure G1. Noise data outside the applicable 
range must be corrected to 59 F and 70 per-
cent relative humidity by an FAA approved 
method. 
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(c) No corrections for helical tip Mach 
number variation need to be made if the pro-
peller helical tip Mach number is: 

(1) At or below 0.70 and the test helical tip 
Mach number is within 0.014 of the reference 
helical tip Mach number. 

(2) Above 0.70 and at or below 0.80 and the 
test helical tip Mach number is within 0.007 
of the reference helical tip Mach number. 

(3) Above 0.80 and the test helical tip Mach 
number is within 0.005 of the reference hel-
ical tip Mach number. For mechanical ta-
chometers, if the helical tip Mach number is 
above 0.8 and the test helical tip Mach num-
ber is within 0.008 of the reference helical tip 
Mach number. 

(d) When the test conditions are outside 
those specified, corrections must be applied 
by an approved procedure or by the following 
simplified procedure: 

(1) Measured sound levels must be cor-
rected from test day meteorological condi-
tions to reference conditions by adding an 
increment equal to 
Delta (M)=(HT a—0.7 HR)/1000 
where HT is the height in feet under test con-

ditions, HR is the height in feet under ref-
erence conditions when the aircraft is di-
rectly over the noise measurement point 
and a is the rate of absorption for the test 
day conditions at 500 Hz as specified in 
SAE ARP 866A, entitled ‘‘Standard Values 

of Atmospheric Absorption as a function of 
Temperature and Humidity for use in Eval-
uating Aircraft Flyover Noise’’ as incor-
porated by reference under § 36.6. 
(2) Measured sound levels in decibels must 

be corrected for height by algebraically add-
ing an increment equal to Delta (1). When 
test day conditions are within those speci-
fied in figure G1: 

Delta (1)=22 log (HT/HR) 

where HT is the height of the test aircraft 
when directly over the noise measurement 
point and HR is the reference height. 
When test day conditions are outside those 

specified in figure G1: 
Delta (1)=20 log (HT/HR) 

(3) Measured sound levels in decibels must 
be corrected for helical tip Mach number by 
algebraically adding an increment equal to: 

Delta (2)=k log (MR/MT) 

where MT and MR are the test and reference 
helical tip Mach numbers, respectively. 
The constant ‘‘k’’ is equal to the slope of 
the line obtained for measured values of 
the sound level in dB(A) versus helical tip 
Mach number. The value of k may be de-
termined from approved data. A nominal 
value of k=150 may be used when MT is 
smaller than MR. No correction may be 
made using the nominal value of k when 
MT is larger than MR. The reference helical 
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tip Mach number MR is the Mach number 
corresponding to the reference conditions 
(RPM, airspeed, temperature) above the 
measurement point. 
(4) Measured sound levels in decibels must 

be corrected for engine power by algebra-
ically adding an increment equal to 

Delta (3)=K3 log (PR/PT) 

where PR and PT are the test and reference 
engine powers respectively obtained from 
the manifold pressure/torque gauges and 
engine rpm. The value of K3 shall be deter-
mined from approved data from the test 
airplane. In the absence of flight test data 
and at the discretion of the Administrator, 
a value of K3=17 may be used. 

Sec. G36.203 Validity of Results. 

(a) The measuring point must be overflown 
at least six times. The test results must 
produce an average noise level (LAmax) value 
within a 90 percent confidence limit. The av-
erage noise level is the arithmetic average of 
the corrected acoustical measurements for 
all valid test runs over the measuring point. 

(b) The samples must be large enough to 
establish statistically a 90 percent con-
fidence limit not exceeding ±1.5 dB(A). No 
test results may be omitted from the aver-
aging process unless omission is approved by 
the FAA. 

PART D—NOISE LIMITS 

Sec. G36.301 Aircraft noise limits. 

(a) Compliance with this section must be 
shown with noise data measured and cor-
rected as prescribed in Parts B and C of this 
appendix. 

(b) For single-engine airplanes for which 
the original type certification application is 
received before February 3, 2006 and multi- 
engine airplanes, the noise level must not ex-
ceed 76 dB(A) up to and including aircraft 
weights of 1,320 pounds (600 kg). For aircraft 
weights greater than 1,320 pounds, the limit 
increases from that point with the logarithm 
of airplane weight at the rate of 9.83 dB (A) 
per doubling of weight, until the limit of 88 
dB (A) is reached, after which the limit is 
constant up to and including 19,000 pounds 
(8,618 kg). Figure G2 shows noise level limits 
vs airplane weight. 

(c) For single-engine airplanes for which 
the original type certification application is 
received on or after February 3, 2006, the 
noise level must not exceed 70dB(A) for air-
craft having a maximum certificated takeoff 
weight of 1,257 pounds (570 kg) or less. For 
aircraft weights greater than 1,257 pounds, 
the noise limit increases from that point 
with the logarithm of airplane weight at the 
rate of 10.75dB(A) per doubling of weight, 
until the limit of 85dB(A) is reached, after 
which the limit is constant up to and includ-
ing 19,000 pounds (8,618 kg). Figure G2 depicts 
noise level limits for airplane weights for 
single-engine airplanes. 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00916 Fmt 8010 Sfmt 8006 Y:\SGML\214043.XXX 214043 E
R

04
JA

06
.0

33
<

/G
P

H
>

rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



907 

Federal Aviation Administration, DOT Pt. 36, App. H 

(Secs. 313(a), 603, and 611(b), Federal Aviation 
Act of 1958 as amended (49 U.S.C. 1354(a), 
1423, and 1431(b)); sec. 6(c), Department of 
Transportation Act (49 U.S.C. 1655 (c)); Title 
I, National Environmental Policy Act of 1969 
(42 U.S.C. 4321 et seq.); E. O. 11514, March 5, 
1970 and 14 CFR 11.45). 

[Amdt. 36–16, 53 FR 47400, Nov. 22, 1988; 53 FR 
50157, Dec. 13, 1988, as amended by Amdt. 36– 
22, 64 FR 55602, Oct. 13, 1999; Amdt. 36–54, 67 
FR 45236, July 8, 2002; Amdt. 36–27, 70 FR 
45504, Aug. 5, 2005; Amdt. 36–28, 71 FR 532, 
Jan. 4, 2006] 

APPENDIX H TO PART 36—NOISE RE-
QUIREMENTS FOR HELICOPTERS 
UNDER SUBPART H 

PART A—REFERENCE CONDITIONS 

Sec. 
H36.1 General. 
H36.3 Reference Test Conditions. 
H36.5 Symbols and Units. 

PART B—NOISE MEASUREMENT UNDER § 36.801 

H36.101 Noise certification test and measure-
ment conditions. 

H36.103 Takeoff test conditions. 
H36.105 Flyover test conditions. 
H36.107 Approach test conditions. 
H36.109 Measurement of helicopter noise re-

ceived on the ground. 
H36.111 Reporting and correcting measured 

data. 
H36.113 Atmospheric attenuation of sound. 

PART C—NOISE EVALUATION AND CALCULATION 
UNDER § 36.803 

H36.201 Noise evaluation in EPNdB. 
H36.203 Calculation of noise levels. 
H36.205 Detailed data correction procedures. 

PART D—NOISE LIMITS UNDER § 36.805 

H36.301 Noise measurement, evaluation, and 
calculation. 

H36.303 [Reserved] 
H36.305 Noise levels. 

PART A—REFERENCE CONDITIONS 

Section H36.1 General. This appendix pre-
scribes noise requirements for helicopters 
specified under § 36.1, including: 

(a) The conditions under which helicopter 
noise certification tests under Part H must 
be conducted and the measurement proce-
dures that must be used under § 36.801 to 
measure helicopter noise during each test; 

(b) The procedures which must be used 
under § 36.803 to correct the measured data to 
the reference conditions and to calculate the 
noise evaluation quantity designated as Ef-
fective Perceived Noise Level (EPNL); and 

(c) The noise limits for which compliance 
must be shown under § 36.805. 

Section H36.3 Reference Test Conditions. 

(a) Meteorological conditions. Aircraft posi-
tion, performance data and noise measure-
ments must be corrected to the following 
noise certification reference atmospheric 
conditions which shall be assumed to exist 
from the surface to the aircraft altitude: 

(1) Sea level pressure of 2,116 psf (1,013.25 
hPa). 

(2) Ambient temperature of 77 degrees F (25 
degrees C). 

(3) Relative humidity of 70 percent. 
(4) Zero wind. 
(b) Reference test site. The reference test 

site is flat and without line-of-sight obstruc-
tions across the flight path that encom-
passes the 10 dB down points. 

(c) Takeoff reference profile. (1) Figure H1 il-
lustrates a typical takeoff profile, including 
reference conditions. 

(2) The reference flight path is defined as a 
straight line segment inclined from the 
starting point (1,640 feet (500 meters) from 
the center microphone location and 65 feet 
(20 meters) above ground level) at a constant 
climb angle b defined by the certificated best 
rate of climb and Vy for minimum engine 
performance. The constant climb angle b is 
derived from the manufacturer’s data (ap-
proved by the FAA) to define the flight pro-
file for the reference conditions. The con-
stant climb angle b is drawn through Cr and 
continues, crossing over station A, to the po-
sition corresponding to the end of the type 
certification takeoff path represented by po-
sition Ir. 

(d) Level flyover reference profile. The begin-
ning of the level flyover reference profile is 
represented by helicopter position Dr (Figure 
H2). The helicopter approaches position Dr in 
level flight 492 feet above ground level as 
measured at Station A. Reference airspeed 
must be either 0.9VH; 0.9VNE; 0.45VH + 65 kts 
(0.45VH + 120km/h); or 0.45VNE + 65kts (0.45VNE 
+ 120 km/h), whichever of the four speeds is 
least. The helicopter crosses directly over-
head station A in level flight and proceeds to 
position Jr. 

(e) For noise certification purposes, VH is 
defined as the airspeed in level flight ob-
tained using the minimum specified engine 
torque corresponding to maximum contin-
uous power available for sea level pressure of 
2,116 psf (1,013.25 hPa) at 77 °F (25 °C) ambient 
conditions at the relevant maximum certifi-
cated weight. The value of VNE is the never- 
exceed airspeed. The values of VH and VNE 
that are used for noise certification must be 
listed in the approved Rotorcraft Flight 
Manual. 

(f) Approach reference profile. (1) Figure H3 
illustrates approach profile, including ref-
erence conditions. 
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